Basement membrane-type heparan sulfate proteoglycan (perlecan) and low-density lipoprotein (LDL) are co-localized in granulation tissues: a possible pathogenesis of cholesterol granulomas in jaw cysts.
As perlecan contains a low-density lipoprotein (LDL) receptor-like repeats in the second domain of its core protein, LDL may be bound to perlecan, which is rich in granulation tissues. We wanted to study if this is the case in the cyst wall of radicular cysts, which are often associated with cholesterol granuloma. Thirty-three specimens of radicular cyst with cholesterol granulomas were immunohistochemically examined for comparative localizations of perlecan, apoprotein B (apo B), and oxidized LDL (Ox-LDL), and for mRNA expression levels for perlecan. Myxoid or edematous stroma of immature granulation tissues was strongly positive for perlecan and simultaneously for apo B and Ox-LDL. Macrophages including foamy cells scattered in the granulation tissues were also immunopositive for Ox-LDL and occasionally for apo B. In situ hybridization showed that fibroblasts, endothelial cells, and pericytes had strong signals for perlecan, which was also confirmed by RT-PCR. These results suggest that perlecan, which is abundantly produced and accumulated in the cyst wall of immature granulation tissue, traps Ox-LDL locally, and that Ox-LDL is phagocytosed by macrophages. Thus, LDL-laden foamy macrophages are aggregated in the granulation tissue, and free cholesterol from ruptured macrophages may be concentrated locally to be crystallized, which may induce foreign body granulomas in the cyst wall.